As phytoplasmas are discovered at an ever-increasing pace in emerging and re-emerging plant diseases worldwide, the scheme for classification of phytoplasmas into 16S rRNA gene RFLP (16Sr) groups and subgroups is experiencing an ongoing rapid expansion. Improper delineation or designation of new groups and subgroups can open potential conflicts in classifying newly identified phytoplasma strains. To maintain the integrity of the classification scheme, criteria for the delineation of new groups and subgroups must be followed, and proper registration should be required to track established groups and subgroups.
In a recent article published in this journal, Pérez-Ló pez et al. (2016) reported the identification of two new phytoplasmal 16S rRNA gene RFLP (16Sr) groups and 18 subgroups. Although the article highlights the breadth of the genetic diversity of phytoplasmas, we believe the delineations of the new groups are incomplete. Furthermore, the establishment of group 16SrXXXIII conflicts with a previous designation of the same group number embracing distinct phytoplasmas (Bertaccini et al., 2014) . Diverse phytoplasmas are being discovered at an increasingly rapid pace. While witnessing the quick expansion of the 16S rRNA gene-based phytoplasma classification scheme, we feel there is a need to clarify the criteria for the delineation of new groups and subgroups and to establish a platform for group/subgroup registration.
The classification scheme and criteria for group and subgroup delineations Due to difficulties in establishing axenic culture, phytoplasmas are accommodated by a provisional genus, 'Candidatus Phytoplasma' (IRPCM Phytoplasma/Spiroplasma Working Team-Phytoplasma Taxonomy Group, 2004) . In addition to species assignment, phytoplasmas are classified into groups and subgroups based on RFLP analysis of a 1.25 kb PCR-amplified 16S rRNA gene segment (F2nR2 fragment) using a defined set of 17 restriction enzymes (Lee et al., 1993 (Lee et al., , 1998 . Since the RFLP analysis exploits an adequate subset of characters present in the 16S rRNA genes, the phytoplasma groups delineated using this scheme are consistent with 16S rRNA gene phylogeny (Zhao et al., 2010) . Furthermore, RFLP analysis directly reveals 'visible markers' that other sequence-based analyses such as pairwise sequence comparisons and phylogenetic analysis cannot provide. Advantageously, RFLP analysis has evolved from the actual enzymic approach to DNA sequence-based computational simulation (Wei et al., 2007 (Wei et al., , 2008 Zhao et al., 2009b) . This methodological evolution has made high-throughput RFLP analysis and automatic calculation of pattern similarity coefficients possible, greatly enhancing the applicability of the RFLP analysis-based classification scheme.
The criterion for new subgroup recognition is rather simple. A new 16Sr subgroup is recognized if the collective F2nR2 RFLP pattern of a phytoplasma has a 0.97 or lower similarity coefficient with the patterns of each of the previously established subgroups within a given group (Wei et al., 2008) . For erection of a new 16Sr group, two criteria have to be met. First, the collective F2nR2 RFLP pattern of the representative strain must have a similarity coefficient of 0.85 or less with each of the subgroup patterns of all previously recognized 16Sr groups (Zhao et al., 2009b) . Second, a new group must host at least one 'Ca. Phytoplasma' species (Lee et al., 1998) (Table 1 ). In our view, the new 16Sr groups described by Pérez-Ló pez et al. (2016) fail to fulfil the second criterion.
Need for a system to register and track groups and subgroups Currently, there is no platform for registration of phytoplasma groups and subgroups. Thus far, most 16Sr groups are 'archived' coincidentally in Int J Syst Evol Microbiol because new group delineation is often coupled with suggestions or descriptions of novel 'Ca. Phytoplasma' species, and the latter is required to be published in this journal. However, such practice does not prevent new 16Sr groups from being published in other journals if the groups host previously described 'Ca. Phytoplasma' species. For example, the erection of the Allocasuarina phytoplasma group, 1 ('Ca. Phytoplasma cynodontis') 16SrXV: Hibiscus witches' broom group 1 ('Ca. Phytoplasma brasiliense') 16SrXVI: Sugar cane yellow leaf syndrome group 1 ('Ca. Phytoplasma graminis') 16SrXVII: Papaya bunchy top group 1 ('Ca. Phytoplasma caricae') 16SrXVIII: American potato purple top wilt group 1 ('Ca. Phytoplasma americanum') 16SrXIX: Japanese chestnut witches' broom group § 1 ('Ca. Phytoplasma castaneae') 16SrXX: Buckthorn witches' broom group|| 1 ('Ca. Phytoplasma rhamni') 16SrXXI: Pine shoot proliferation group 1 ('Ca. Phytoplasma pini') 16SrXXII: Nigerian coconut lethal decline (LDN) group 1 ('Ca. Phytoplasma palmicola') 16SrXXIII: Buckland Valley grapevine yellows group 1 (reference strain 16S rRNA gene GenBank accession no. AY083605)" 16SrXXIV: Sorghum bunchy shoot group 1 (reference strain 16S rRNA gene GenBank accession no. AF509322)" 16SrXXV: Weeping tea tree witches' broom group 1 (reference strain 16S rRNA gene GenBank accession no. AF521672)" 16SrXXVI: Mauritius sugar cane yellows D3T1 group 1 (reference strain 16S rRNA gene GenBank accession no. AJ539179)" 16SrXXVII: Mauritius sugar cane yellows D3T2 group 1 (reference strain 16S rRNA gene GenBank accession no. AJ539180)" 16SrXXVIII: Havana derbid phytoplasma group 1 (reference strain 16S rRNA gene GenBank accession no. AY744945)" 16SrXXIX: Cassia witches' broom group# 1 ('Ca. Phytoplasma omanense') 16SrXXX: Salt cedar witches' broom group 1 ('Ca. Phytoplasma tamaricis') 16SrXXXI: Soybean stunt phytoplasma group 1 ('Ca. Phytoplasma costaricanum') 16SrXXXII: Malaysian periwinkle virescence phytoplasma group 1 ('Ca. Phytoplasma malaysianum') 16SrXXXIII: Allocasuarina phytoplasma group 1 ('Ca. Phytoplasma allocasuarinae') * This table is DAccording to the Rule 28b of the Bacteriological Code, this is an incidental citation and does not constitute prior citation. dA manuscript for formal description of this 'Ca. Phytoplasma' species has been submitted to IJSEM and is currently under review (R. E. Davis and others, unpublished) . §In Jung et al. (2002) , Japanese chestnut witches' broom phytoplasma was assigned to group VI according to DNA sequence homology, rather than results from RFLP analysis. In accordance with the widely accepted RFLP-based classification scheme, this phytoplasma was reassigned to group 16SrXIX by Wei et al. (2007) . ||Buckthorn witches' broom phytoplasma is closely related to phytoplasmas in the apple proliferation group and was previously classified in group 16SrX (Lee et al., 1998) . This taxon was reassigned to a new 16Sr group (16SrXX) on the basis of its lower-than-threshold RFLP pattern similarity coefficient values with all known phytoplasmas in group 16SrX and other groups (Wei et al., 2007) in accordance with the principle that governs the 16S rRNA gene RFLP-based classification scheme. "These are potentially new 'Ca. Phytoplasma' species (Wei et al., 2007) ; the names of these species are not yet determined. #The original reference (Al-Saady et al., 2008) reported Cassia witches' broom phytoplasma as the reference member of a new group designated group 16SrXIX. However, the group number 16SrXIX had been previously published (Wei et al., 2007) to accommodate a different phytoplasma, Japanese chestnut witches' broom phytoplsma. Therefore, Cassia witches' broom phytoplasma was reassigned to a new group, 16SrXXIX (Zhao et al., 2009a) . assigned as 16SrXXXIII, was published elsewhere (Bertaccini et al., 2014) . With unavailability of a tracking system, Pérez-Ló pez et al. (2016) inadvertently assigned the same group number to yet another new group, the Chilean grapevine phytoplasma group. As reports of new subgroups are scattered across a wide array of journals and the number of 16Sr subgroups is far greater, it is even more difficult to track current subgroup designations. Establishment of an online portal for registration of newly recognized 16Sr groups and subgroups becomes necessary to maintain the integrity of the classification scheme. As i PhyClassifier is a widely used online tool for phytoplasma classification and taxonomic assignment (http://plantpathology.ba.ars. usda.gov/cgi-bin/resource/iphyclassifier.cgi), we envisage that such registration is feasible through an i PhyClassifiercoupled portal.
